In the judicial system in many countries, a jury decides the final outcome in a court case. The proceedings begin with a lawyer providing an opening statement telling the jury what he or she plans to present. Through a variety of chosen tactics and methods, the lawyer then presents the various pieces of evidence, all of which lead up to the closing argument. A poor closing argument can hurt even the best case. A great closing argument can convince the jury that the evidence is sound and the lawyer's interpretation of it has merit. In the original Law & Order TV show, which incorporated both the investigation of a crime and the courtroom proceedings, the closing arguments were often the most compelling and defining moments in the show.
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The Discussion section in a scientific paper and the closing argument in a courtroom have similarities. For many readers, the most important information is not what your results show but what your results mean. The purpose of the Discussion section is to explain what your results mean and what contribution your paper makes to the field of study. The Discussion section is your closing argument. Numerous scientists have told me that when reading a paper they first look at the Abstract to get an overview of the topic and the purported findings. If the topic appears to be of interest, they then skip to the Discussion section. If the Discussion is neither stimulating nor convincing about the meaning and importance of the findings, it does not really matter how the experiments were performed or what results were reported. A poor Discussion detracts from a scientific paper. A good Discussion adds a strong finish to a scientific paper. It brings meaning to your study. My goal with this article is to help you understand the characteristics of a good Discussion section.
Invert the Cone
In a previous article on the Introduction section of a scientific paper (1 ), I discussed how this section could be envisioned as having the shape of a cone or funnel. The information in the Introduction flows from broad to narrow. The first paragraph provides general background material on the topic, and the last paragraph focuses on the specific question(s) being asked in the study.
In contrast, the Discussion can be envisioned as an inverted cone or funnel, from which the flow of information goes from narrow (top) to broad (bottom). This analogy helps to emphasize the need for the first paragraph of the Discussion to be very specific and focused. This goal is accomplished by getting right to the point, which is to answer the questions(s) presented in the Introduction. As Zeiger states (2 ), "Thus, the answer to the question is the culmination of the paper. It deserves the most prominent position in the Discussion-the beginning. Three points about the beginning of the Discussion are worth emphasizing here. First, because the Introduction and Discussion sections are separated by other sections of the paper, it is acceptable to provide in the Discussion an introductory sentence that restates the question or purpose of the study. One sentence is usually enough. Second, the restatement at the beginning of the Discussion must match the statement of purpose in the Introduction. In the example above, the authors found it convenient to use the same sentence from the Introduction to restate their purpose in the Discussion (boldface text). Third, it is important to answer the question as it was asked in the Introduction, with the same words and key terms. In the example, the authors indirectly asked 2 questions in the Introduction: whether any of 3 compounds played a role in vascular inflammation and whether these compounds had any effects on the development of atherosclerotic lesions. The second sentence of their Discussion thus contains 2 answers (boldface text) that clearly match the original questions in both wording and key terms.
After answering a specific question with a specific answer, you need to describe how the answer is supported by your results:
Our Toward the end of the Discussion, the "big picture" should now be considered. It is important to describe the contribution your study makes to the field and how your findings can be applied to existing and future studies. For example:
Our demonstration that increased production of IL-6␥ is associated with both vascular inflammation and a significant increase in the size of atherosclerotic lesions indicates the existence of multiple pathways that can promote vascular inflammation. It should be possible to design IL-6␥ antagonists as therapeutic agents for those individuals who have high serum IL-6␥ concentrations. Structural analog antagonists have already been described for IL-4, which plays a role in the allergic response. Another similar advance that supports the potential benefit of IL-6␥ reduction is the development of tumor necrosis factor ␣ antagonists that have been effective in treating rheumatoid arthritis.
Close the Discussion with 1 or 2 sentences that provide a take-home message for the reader. This takehome message can restate the answer one last time and/or indicate the importance of the work by stating implications, applications, or recommendations (2 ). It is important, however, not to repeat items already discussed. Some journals include an actual Summary or Conclusion section at the end of published articles, where these summary points belong. Whether such a message is considered a summary or a conclusion, the worst thing you can do is end with a weak statement, such as "further work is needed to solve this problem," or "we plan on conducting future experiments," or "we have already begun experiments to test our new theory." The final sentences should provide a strong finish:
In summary, our study shows that IL-6␥ induces the production of known inflammatory markers and appears to cause an increase in the size of atherosclerotic lesions in mice. Since IL-6␥ binds to a different receptor family than C-reactive protein in both mice and humans, there are now at least 2 mechanisms that must be considered when developing new strategies to reduce the incidence and severity of atherosclerotic disease.
Clinical Chemistry Guide to Scientific Writing Be Fair and Balanced
There is a major news network in the US that has used the trademark slogan "fair and balanced"-fair by being impartial and free from bias, and balanced by presenting all sides of a story. Your Discussion section should also be fair and balanced. There are important points that should be considered to help achieve fairness and balance (2-4 ) 
Use Transition Words and Phrases
In my previous article on the Introduction section of a scientific paper (1 ), I talked about how the story becomes clearer if transition words and phrases are used. Transition words and phrases allow the author to emphasize important points and to help the reader recognize a switch from one topic to another. They also serve the same purpose in the Discussion section. Examples from the hypothetical Discussion above include:
• Our results show that . . .
• Our first finding that . . .
• Our second finding that . . .
• Evidence of . . .
• Additional evidence comes from . . .
• Our demonstration that . . .
• Previous studies have found . . .
• The results of our study not only . . .
• Therefore, . . .
• However, . . .
• Thus, . . .
